My long-term goal is to contribute to understanding of the nonlinear dynamics of the wave sea surface excited by wind. Of particular interest to me is the role of such interaction in long-term prediction of wave amplitudes excited in rough seas.
OBJECTIVES
I wish to develop the phenomenological diffusion model of interaction of gravitational waves on water surface in presence of wind and viscosity. Motivation for development of such a model is the fact that numerical solvers based on Hasselmann kinetic equation for waves are time-consuming and hardly can be used for practical purposes. Numerical solver based on the diffusion model is expected to be at least three orders of magnitude faster. 
where
is the complex normal amplitude [1] , 
Eq.(1) is the diffusion approximation obtained from differential approximation to the kinetic equation [2] , [3] . One should emphasize that equation (1) is the model equation and the value of the constant α can be defined only from comparison with the results of numerical simulation of the kinetic equation or laboratory measurements. The results of numerical simulation of the Eq.(1) have shown good agreement of angle averaged frequency directional distribution of the nonlinear interaction term with the corresponding results for kinetic equation (see [4] , [5] ). The correspondence of angular distributions for particular frequency values was not, however, very good. The second generation diffusion model takes into account the effects of non-locality in the nonlinear interaction term while preserving such important properties of the first generation diffusion model as scaling, conservation laws and Kolmogorov solution: (4) which is the system of linear equations
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where symmetric matrix ij B and vector ij C are defined by
The numerical part of the work was performed by Dr. Andrei Pouchkarev, Department of Mathematics, University of Arizona. 
WORK COMPLETED

IMPACT/APPLICATION
The second generation diffusion model is the simple model which takes into account the effects of non-locality of the interaction of surface gravitational waves. As the first generation model, it preserves the constants of the motion, has righteous scaling and Kolmogorov solutions. Second generation model also contain first generation model as a special set of parameters.
Least square optimization allows to find unknown coefficients for the second generation model using the results of kinetic equation numerics. Comparison of the second generation model with kinetic equation numerics shows that second generation model improves directional and angular dependence of the spectrum with respect to first generation model. It still fails to describe fine details of the spectrum such as two -hump shape of the maximum and the high-frequency tail.
TRANSITIONS
Our first and second generation codes have been handed to people at the Army Water Experimental Station for testing.
RELATED PROJECTS
There are two related projects:
1. "The response of wind ripples to long-surface waves --application to radar studies", ONR N00014-98-1-0439. 2."Statistical model for deep and shallow water waves", ARO DACA 39-99-C-0018.
